Fetal and neonatal iron deficiency results in cognitive impairments in adulthood despite prompt 17 postnatal iron replenishment. To systematically determine whether abnormal expression and 18 localization of proteins that regulate adult synaptic efficacy are involved, we used a quantitative 19 proteomic approach (iTRAQ) and pathway analysis to identify dysregulated proteins in 20 hippocampal synapses of fetal iron deficiency model. Rat pups were made iron-deficient (ID) 21 from gestational day 2 through postnatal day (P) 7 by providing pregnant and nursing dams an 22 ID diet (4 ppm Fe) after which they were rescued with an iron-sufficient diet (200 ppm Fe). This 23 paradigm resulted in a 40% loss of brain iron at P15 with complete recovery by P56. 24
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